This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to) . 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Page 1 of 2 




United States 
Patent ajstd 

V TRADEMARK OFF ICE 



Commissioner for Raton ta 
Washington. OC 20231 

WWW.U0plO.QOV 



| APPLICATION NUMBER | FILING DATE | GRP ART UNIT | FIL FEE REC'D | ATTY. DOCKET. NO | DRAWINGS | TOT CLAIMS | IND CLAIMS | 

10/352,057 01/28/2003 2835 750 04329.2989 7 11 2 



Finnegan, Henderson, Farabow 
Garrett & Dunner, L.L.P. 
1300 i Street, N.W. 
Washington, DC 20005-3315 



CONFIRMATION NO. 5851 
FILING RECEIPT 

lllllllllll 

•OC000000009619137* 



Date Mailed: 03/10/2003 



Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be 
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees transmitted by 
check or draft are subject to collection. Please verify the accuracy of the data presented on this receipt. If an 
error is noted on this Filing Receipt, please write to the Office of Initial Patent Examination's Filing 
Receipt Corrections, facsimile number 703-746-9195. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts'* for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections (if 
appropriate). 



Applicant(s) 



Shogo Hachiya, Ome-shi, JAPAN; 
Akihiro Ozeki, Ome-shi, JAPAN; 




Domestic Priority data as claimed by applicant 

Foreign Applications 

JAPAN 2002-020361 01/29/2002 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT AND DUNNER, LLP 



If Required, Foreign Filing License Granted: 03/10/2003 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 
Non-Publication Request: No 
Early Publication Request: No 



Title 



Portable information device capable of using fuel cell 



Preliminary Class 
361 



BEST AVAILABLE COPY 



MART 3 2003 




TITLE OF THE INVENTION 
PORTABLE INFORMATION DEVICE CAPABLE OF USING FUEL CELL 
CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the 
benefit of priority from the prior Japanese Patent 
Application No. 2002-020361, filed January 29, 2002, 
the entire contents of which are incorporated herein by 
reference . 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a portable 
information device capable of using a fuel cell. 

2. Description of the Related Art 

In recent years, it is proposed to use a fuel cell 
in a notebook personal computer (hereinafter . referred 
to as notebook PC) , which is an example of a portable 
information device. The fuel cell is advantageous in 
that it can produce power unlimitedly as long as it is 
fueled. 

The fuel cell is provided inside the main body of 
the notebook PC. Cell batteries of various types are 
known, and a DMFC (direct methanol fuel cell) is one of 
the known types. The DMFC is a fuel cell which uses 
methanol as its liquid fuel (methanol is comparatively 
low in price and is easy to handle) . 

In general, a DMFC comprises the following: a fuel 
tank which contains a high concentration of methanol; 



a mixing tank in which the methanol supplied from the 
fuel tank is diluted with water; a liquid-supply pump 
which compressively supplies the methanol diluted in 
the mixing tank toward a fuel cell panel; and 
an air-supply pump which supplies air toward the fuel 
cell panel. 

Therefore, the fuel cell is inevitably larger than 
a secondary battery, such as a lithium-ion battery, 
contained in the notebook PC. 

The notebook PC capable of using a fuel cell is 
very convenient for a long use in a place where no AC 
power source is available. However, owing to the 
structure of the main body of the notebook PC, 
incorporating a relatively large fuel cell, the main 
body is large and heavy. Therefore, the notebook PC of 
this type is disadvantageous in handling when the fuel 
cell is unnecessary, for example, when the AC power 
source is available. 

BRIEF SUMMARY OF THE INVENTION 

Accordingly, an embodiment of the present 
invention may provide an easy-to-handle portable 
information device, which has a fuel cell connectable 
to the main body when necessary. 

According to an aspect of the present invention, 
there is provided an information device comprising: 
a main body; a display rotatably provided on the main 
body; and a fuel cell independent of the main body and 



- 3 - 



can be electrically connected thereto. 

According to another aspects of the present 
invention, since the fuel cell can be electrically 
connected to the main body when necessary and detached 
5 therefrom when unnecessary, the information device can 

be handled easily. 

Additional embodiments and advantages of the 
invention will be set forth in the description which 
follows, and in part will be obvious from the 
10 description, or may be learned by practice of the 

invention. The embodiments and advantages of the 
invention may be realized and obtained by means of the 
instrumentalities and combinations particularly pointed 
out hereinafter. 
15 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate presently preferred embodiments of the 
invention, and together with the general description 
20 given above and the detailed description of the 

preferred embodiments given below, serve to explain the 
principles of the invention. 

FIG. 1 is a perspective view of a notebook PC 
according to a first embodiment of the present 
25 invention; 

FIG. 2 is a perspective view showing the notebook 
PC and a fuel cell separated from each other; 



FIG. 3 is a perspective view showing the upper 
portion of the casing of a fuel cell in a state where 
part of the upper surface is cut away; 

FIG. 4 is a plan view showing the upper portion of 
the casing of a fuel cell in a state where part of the 
upper surface is cut away; 

FIG. 5 is an explanatory diagram illustrating how 
the notebook PC is powered; 

FIG. 6 is a perspective view of a notebook PC 
according to a second embodiment of the present 
invention; 

FIG. 7 is a diagram showing a connecting portion 
provided on the back surface of the casing of the fuel 
cell; 

FIG. 8 is a perspective view of a notebook PC 
according to a third embodiment of the present 
invention; 

FIG. 9 is a perspective view of a notebook PC 
according to a fourth embodiment of the present 
invention; and 

FIG. 10 is a perspective view of a notebook PC 
according to a fifth embodiment of the present 
invention . 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention will now be 
described with reference to the accompanying drawings. 

FIGS. 1 through 5 illustrate the first embodiment 
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of the present invention. FIGS. 1 and 2 show 
a notebook PC 1, which is an example of a portable 
information device. The notebook PC 1 comprises a main 
body 2. A palm rest 3 is formed on the front portion 
5 of the upper surface of the main body 2, and a keyboard 

4 is located behind the palm rest 3. 

A pair of hinges 5 are provided on the rear 
portion of the upper surface of the main body 2 . The 
lower end of a liquid crystal display 6 is rotatably 

10 coupled to the main body 2 by means of the hinges 5. 

The display 6 can be held in an open position at 
a predetermined angle with respect to the main body 1, 
as shown in FIG. 1. It also can be held in a closed 
position to cover the upper surface of the main body 2, 

15 as shown in FIG. 2. 

As FIG. 5 shows, a power supply section 11 is 
located inside the main body 2. The power supply 
section 11 is powered by an AC adaptor 13 connected to 
an AC connector 12. The AC connector 12 is provided, 

20 for example, on the rear face of the main body 2. 

The power supply section 11 can be powered not 
only by the AC adaptor 13 described above but also by 
a secondary battery pack 14 incorporated in the main 
body 2 and a .fuel cell 15. The fuel cell 15 is 

25 separate from the main body 2 and can be electrically 

connected thereto, as will be described later. 
Thus, the power supply section 11 can be 



selectively powered by one of the AC adaptor 13, 
the battery pack 14 and the fuel cell 15. 

The power supply section 11 applies power to 
a main board 16. A CPU 17 is mounted on the main 
board 16. A modem 15, a DVD 19, etc. are connected to 
the main board 16. 

A DMFC, which uses methanol as a liquid fuel, is 
employed as the fuel cell 15. As FIGS. 2 to 4 show, 
the fuel cell 15 comprises a casing 21, whose plane 
figure is substantially the same as that of the main 
body 2. As FIGS. 3 and 4 show, a fuel tank 22 is 
disposed inside the casing 21, and the fuel tank 22 
contains a high concentration of methanol used as a 
liquid fuel. The fuel tank 22 is connected to a mixing 
tank 23, and a first liquid-supply pump 24 supplies the 
methanol from the fuel tank 22 to the mixing tank 23. 

The methanol supplied to the mixing tank 23 is 
diluted to a predetermined concentration with water, 
which functions as a solvent and is supplied from 
a pair of fuel cell panels 25 to be described later. 
A second liquid-supply pump 2 6 is connected to the 
mixing tank 23. The second liquid-supply pump 2 6 
supplies the diluted methanol toward the anodes of the 
fuel cell panels 25 through a liquid-supply pipe 27. 

In the initial state, the mixing tank 23 contains 
diluted methanol, and the two fuel cell panels 25 also 
contain diluted methanol. Therefore, water (i.e., 



a solvent) does not have to be supplied to the mixing 
tank 23. 

The liquid-supply pipe 27 includes a main pipe 
portion 27a and a pair of branch pipe portions 27b. 
The main pipe portion 27a has its one end connected to 
the outlet portion of the second liquid-supply pump 26. 
The branch pipe portions 27b are symmetric with respect 
to the other end of the main pipe portion 27a. The 
branch pipe portions 27b are respectively connected to 
the fuel cell panels 25. In FIG. 4, the branch pipe 
portions 27b are shown as being connected to the upper 
side portion of the fuel cell panels 25. 

As indicated by the dashed lines in FIGS. 3 and 4, 
each of the two fuel cell panels 25 is rectangular. 
The two fuel cell panels 25 are arranged side by side 
and are held by two holding plates 28 in such a manner 
that the upper and lower surfaces are in contact with 
the holding plates 28. The two holding plates 28 are 
secured by means of a plurality of fastening screws 30 
located on the peripheral portions of the fuel cell 
panels 25. 

The present embodiment employs two fuel cell 
panels 25, and these panels 25 are held between the 
holding plates 28. In comparison with the case where 
a single fuel cell panel is employed, the holding force 
is uniformly distributed onto the entire surfaces of 
the fuel cell panels, and the fuel cell panels 25 are 
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allowed to maintain their desirable performance. 

The liquid-supply pipe 27 has one end connected to 
the second liquid-supply pump 26 and the other end 
connected to the two branch pipe portions 27b. Through 
5 these branch pipe portions, the liquid-supply pipe 27 

is connected to the fuel cell panels 25. In comparison 
with the case where the two fuel cells 25 are 
^ individually connected to piping, the overall length of 

the piping can be reduced. In addition, the paired 
10 fuel cell panels 25 can be supplied with a liquid fuel 

under the same condition. 

An air-supply pump 29 supplies air through 
an air-supply tube 31 to the cathode of each fuel cell 
panel 25. The methanol and air supplied to each fuel 
15 cell panel 25 react in an electrolyte film, which is 

located between the anode and the cathode. 

This reaction generates power between the anode 
) and the cathode. Simultaneously, carbon dioxide is 

produced from the anode, and water is produced from the 
20 cathode. The carbon dioxide produced from the anode is 

supplied from the fuel cell panel 25 to the mixing tank 
23 by way of the corresponding one of discharge-liquid 
tubes 33. On the other hand, the water produced from 
the cathode is supplied through the corresponding one 
25 of discharge-gas tubes 32 into the mixing tank 23 in 

the state of vapor. The mixing tank 23 has a discharge 
section 34 that allows only gas to pass therethrough. 



The carbon dioxide and the vapor, returned into the 
mixing tank 23 by way of the discharge-liquid tubes 33 
and discharge-gas tubes 32, are discharged from the 
discharge section 34. 

As FIG . 2 shows, positioning members 36 are 
projected from the front end portions and the rear end 
portions of the periphery of the upper surface of 
the casing 21 of the fuel cell 15, The positioning 
members 36 serves to position the main body 2 of the 
notebook PC 1 on the upper surface of the casing 21. 
An opening 37 is formed in a widthwise central portion 
and somewhat rearward of the upper surface of the 
casing 21. A first connector 38 projects from the 
opening 37. Power generated by the fuel cell 15 is 
supplied to the connector 38. 

A second connector 39 is provided on the lower 
surface of the main body 2. When the main body 2 is 
positioned by the positioning members 36 and put on the 
upper surface of the casing 21 of the fuel cell 15, the 
second connector 39 is electrically connected to the 
first connector 38. As a result, the power generated 
by the fuel cell 15 is supplied to the power supply 
section 11 of the notebook PC 1. The second connector 
39 does not project from the lower surface of the main 
body 2 of the notebook PC 1. 

In the notebook PC 1 with the above structure, the 
fuel cell 15 is independent of the main body 2 and can 
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be electrically connected thereto. Therefore, when the 
notebook PC 1 is used in a place where it can be 
powered by the AC adaptor 13, the fuel cell 15 may be 
separated from the main body 2. In this case the 
5 overall structure can be compact and light. 

Consequently, the notebook PC 1 can be handled easily. 

When the notebook PC is in a place where it cannot 
. be powered by the AC adapter 13, the fuel cell 15 is 

put under the main body 2 as FIG. 1 shows, and the 
10 first connector 38 provided on the fuel cell 15 is 

connected to the second connector 39 provided on the 
lower surface of the main body 2. 

Since the power generated by the fuel cell 15 can 
be supplied to the notebook PC 1 in this manner, the 
15 notebook PC 1 can be used practically without 

limitation as long as the liquid fuel is maintained. 

The plane figure of the casing 21 of the fuel cell 
15 is substantially the same as that of the main board 
2 of the notebook PC 1, under which the fuel cell 15 is 
20 located. Thus, the fuel cell 15 looks integral with 

the main body 2 in appearance. Therefore, even when, 
the fuel cell 15 is used, it is space-saving and does 
not impair the appearance of the notebook PC 1. 

The positioning members 36, provided on the four 
25 corner portions of the fuel cell 15, serves to locate 

the notebook PC 1 at a predetermined position relative 
to the fuel cell 15. Therefore, the second connector 
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39 provided on the lower surface of the notebook PC 1 
can be easily and reliably connected to the first 
connector 38 provided on the upper surface of the fuel 
cell 15. 

5 FIGS. 6 and 7 show the second embodiment of the 

present invention. In this embodiment, a fuel cell 15A 
has a rectangular pillar-shaped casing 21A. One side 
^ surface of the casing 21A is brought into contact with 

an outer surface (i.e., the back surface) of the main 
10 body 2 of the notebook PC 1. Although not shown, 

a first connector is provided on the side surface of 
the casing 21A and a second connector is provided on 
the back surface of the main body 2. These connectors 
electrically connect the fuel cell 15A and the main 
15 body 2. 

As FIG. 7 shows, a connecting portion 45 to be 
connected to an external device is formed on the 
) surface opposite to said side surface of the casing 21A 

that is brought into contact with the main body 2. 
20 The connecting portion 45 includes a MIKE-IN jack 4 6, 

a MIKE-OUT jack 47, an AUX-IN jack 48, a FIR jack 49, 
a TV-OUT jack 50, a USB jack 51, a parallel port 52, 
a PC card slot 53, a DC-IN jack 54, a PS/2 jack 55, 
a modem jack 56, a LAN jack 57, an IEEE (1394) jack 58, 
25 a serial port 59, a RGB-OUT port 60, etc. 

Since the fuel cell 15A is attached to the back 
surface of the main body 2, the height of the main 



body 2 does not change whether the fuel cell ISA is 
attached or not. Therefore, even when the fuel 
cell 15A is used, the operability of the keyboard 4 
does not change. 

In addition, the connecting portion 45 is formed 
on the surface of the fuel cell 15A opposite to the 
main body 2 side. Therefore, even when the fuel cell 
15A is attached to the back surface of the main body 2, 
it cannot interfere with interconnection between the 
main body 2 and an external device. 

FIG. 8 shows the third embodiment of the present 
invention. In this embodiment, a fuel cell 15B is 
provided under the main body 2 as in the first 
embodiment. However, the depth of the fuel cell 15B is 
substantially half that of the main body 2. 

The fuel cell 15B has a tapered casing 21B, whose 
thickness gradually decreases from the back end toward 
the front end. Therefore, when the fuel cell 15B is 
attached to the lower surface of the main body 2, the 
main body 2 is supported to incline such that the front 
end side of the main body 2 is lower than the rear end 
side thereof. 

When the fuel cell 15B is provided on the lower 
surface of the main body 2, the main body 2 can be 
inclined toward the front end side, since the thickness 
of the fuel cell 15B gradually decreases. Therefore, 
even when the fuel cell 15B is provided under the main 
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body 2, the operability of the keyboard 4 on the upper 
surface of the main body 2 is not compromised. 

FIG. 9 shows the fourth embodiment of the present 
invention. In this embodiment, the fuel cell 15 
5 according to the first embodiment is attached to the 

lower surface of the main body 2 and the fuel cell ISA 
according to the second embodiment is attached to the 
back surface of the main body 2. As in the second 
embodiment, the casing 21A of the fuel cell ISA, 

10 attached to the back surface of the main body 2, has 

a connecting portion (not shown) as shown in FIG. 7. 

FIG. 10 shows the fifth embodiment of the present 
invention. In this embodiment, a fuel cell ISC is 
detachably connected to the main body 2 of the notebook 

15 PC 1 by a cable 61. 

This structure allows the fuel cell ISC to be 
arranged without being limited by the position of the 
) notebook PC 1. Therefore, the notebook PC can be 

handled more easily. 

20 The present invention is not limited to the above 

embodiments but can be modified variously within the 
scope of the invention. For example, in the first and 
fourth embodiments, in which the fuel cell 15 is 
provided on the overall lower surface of the main 

25 body 2, the casing 21 of the fuel cell 15 may be 

tapered such that the thickness thereof gradually 
decreases from the back end toward the front end. 



With this structure, even if the fuel cell 15 is 
provided on the overall lower surface the main body 2, 
the operability of the keyboard 4 on the upper surface 
of the main body 2 can be improved. 

In the second embodiment shown in FIG. 6, the fuel 
cell 15B is provided on an outer surface (i.e., the 
back surface) of the main body 2. Instead, however, it 
may be provided on a side surface perpendicular to the 
back surface. 

The fuel cell is not limited to the DMFC, but may 
be another type of cell, such as a PEFC (polymer 
electrolyte fuel cell) . 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects- is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



WHAT IS CLAIMED IS: 

1. An information device comprising: 
a main body; 

a display rotatably provided on the main body; 

a fuel cell detachably connected to the main body, 
the fuel cell being capable of applying power to the 
main body; and 

a connector which is provided on a surface of the 
main body, and electrically connected to and powered by 
the fuel cell. 

2. The information device according to claim 1, 
wherein the fuel cell is electrically connectable to 
a lower surface of the main body. 

3. The information device according to claim 1, 
wherein the fuel cell is electrically connectable to 
an outer surface of the main body. 

4. The information device according to claim 3, 
wherein the fuel cell is electrically connectable to 
the main body such that one surface thereof faces 

a back surface of the main body, and another surface of 
the fuel cell has a connecting portion to be connected 
with an external device. 

5. The information device according to claim 1, 
wherein the fuel cell is electrically connectable to 

a lower surface and an outer surface of the main body. 

6. The information device according to claim 1, 
wherein the fuel cell is tapered such that thickness 
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thereof decreases from a rear end of the main body 
toward a front end thereof, and electrically 
connectable to a rear portion of a lower surface of 
the main body. 

5 7. The information device according to claim 1, 

wherein the fuel cell has a casing, which includes 
a fuel tank containing a liquid fuel, a mixing tank in 
which the liquid fuel supplied from the fuel tank is 
diluted with solvent, two fuel cell panels arranged 
10 side by side and held between two holding plates, 

a liquid-supply pipe having one end connected to the 
mixing tank via a liquid-supply pump and another end 
divided into two branches respectively connected to the 
two fuel cell panels, an air-supply pump which supplies 
15 air. to the two fuel cell panels, and an gas discharge, 

pipe and a liquid discharge pipe which respectively . 
return gas and liquid discharged from the two fuel cell 
) panels to the mixing tank. 

8. An information device comprising: 
20 a main body; 

a display rotatably provided on the main body; 
a fuel cell to power the main body; 
a first connector which is provided on an upper 
surface of the fuel cell; and 
25 a second connector which is provided on a lower 

surface of the main body, and detachably and 
electrically connected to the first connector to apply 



power generated by the fuel cell to the main body, when 
the upper surface of the fuel cell is connected to 
the lower surface of the main body. 

9. The information device according to claim 8, 
wherein the fuel cell has a plane figure substantially 
same in dimensions as that of the main body, 

10* The information device according to claim 9, 
further comprising positioning members provided on four 
corner portions of the fuel cell, which position the 
second connector to a position where it is connected to 
the first connector. 

11. The information device according to claim 8, 
further comprising an AC adapter and a battery pack 
connected to the main body, wherein the main body is 
selectively powered by one of the AC adapter, the 
battery pack and the fuel cell. 



ABSTRACT OF THE DISCLOSURE 
An information device has a main body. A display 
is rotatably provided on the main body. A connector is 
provided on the main body. A fuel cell is detachably 
connected to the connector so that it can apply power 
to the connector. 




FIG.2 



